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Rare solvent annealing effective benzo(1,2-b:4,5-b')dithiophenebased low band-gap polymer for bulk heterojunction organic photovoltaics Hung-Yang Chen, Jhao-Lin Wu, Chin-Ti Chen* and Chao-Tsen In a 150 mL two-neck round bottom flask, NBS (0.89 g, 5.0 mmol) was added to a solution of 2-(4-(2-Ethylhexyl)thiophen-2-yl)acetonitrile (2) (1.18 g, 5.0 mmol) in DMF (20 mL). The reaction mixture was then stirred overnight at room temperature.
2-(4-(2-Ethylhexyl)thiophen-2-yl)acetonitrile (2)
The resulting mixture was extracted with dichloromethane and washed by water and brine, and then dried over magnesium sulfate. After filtering and removing of the solvent, a dark-brown liquid was obtained by column chromatography (1.19 g, 76%) . To a stirred solution of 2-(5-Bromo-4-(2-ethylhexyl)thiophen-2-yl)acetonitrile (3) (0.94 g, 3.0 mmol), 5-bromo-4-(2-ethylhexyl)thiophene (4) (0.91 g, 3.0 mmol) and dry ethanol (20 mL) in a 50 mL round bottom flask under ice-bath, a catalytic amount of potassium tert-butoxide (t-BuOK) was added. The reaction mixture was stirred overnight at room temperature and then water was added. Dichloromethane was added to extract the product. The organic layer was washed with water and dried over magnesium sulfate. After the removal of the solvent, the mixture was purified by column chromatography to afford yellow viscous oils. (1.49 g, 83%). To a 25 mL two-neck round bottom flask, D1 (193.1 mg, 0.25 mmol), A1 ( 149.9 mg, 0.25 mmol), and dry chlorobenzene (13 mL) were added. The reaction mixture was deoxygenated through three freeze-pump-thaw cycles. Then, Pd 2 dba 3 (9.2 mg, 0.01 mmol) and P(o-Tol) 3 (12.2 mg, 0.04 mmol) were added under nitrogen and the reaction mixture was reacted for 72 hours at 120 o C. After cooled to room temperature, the mixture was poured into methanol (200 mL). A dark-blue precipitate was filtered through a Soxhlet thimble, which was then subjected to Soxhlet extraction with 
Characterization of Polymer Molecular Weights
In order to further confirm the molecular weight of pBCN due to its rather high value, three P3HT samples purchased from three different companies (UR, Merck, and Aldrich) marked with respective molecular weights (Table S1 ) were also measured by our GPC (see Figure S1 for GPC eluting profile). From the results summarized in Table S1 , pBCN exhibits a much higher molecular weight than P3HT
with the highest molecular weight (M w = 41.5 K). This result confirms the high molecular weight for pBCN. 
S2. Photovoltaic Device Fabrication and Characterization
Photovoltaic devices were fabricated on patterned ITO glass substrate. The active layer of each solar cell device is 0.04 cm 
